It has become clear that mutations in a variety of host genes possess the ability to influence the progression of HIV
Chemokines and chemokine receptors play an important role in HIV-1 infection, progression and transmission. It is now firmly established that R5 viruses use CCR5 chemokine receptors that are present on macrophages or Langerhan cells to establish an early infection. Viruses that can use additional chemokine receptors, mainly CXCR4 (now called X4 viruses), usually appear late in the disease that coincides with rapid decline of CD4 + cells with accelerated progression to AIDS. 1 Alpha-chemokine stromal cell derived factor-1 (SDF-1) is a potent inhibitor for T-tropic isolates of HIV-1 2 whereas ␤-chemokines (Mip-1␣ and ␤, RANTES) inhibit the replication of R5 viruses. 3 These chemokines are ligands for their cognate coreceptors. In the present study we have determined the frequency of this important mutation in the normal population from north India and also explored the inheritance pattern of this mutation (G to A transition) that has been linked to modifying the progression of the disease earlier. 4 The exact role of this mutation in modifying the course of disease is less well defined as varying effects have been reported. 5, 6 High levels of circulatory SDF-1 protein was recently shown to correlate with the pro- 7 and govern mobilization of mature and immature hematopoietic progenitor and stem cells. 8 It has also been implicated with the early onset of type 1 diabetes. 9 Given the multiple effects that SDF-1 protein could have on various immune functions, it is quite likely that its role in thevariety of immunological diseases/disorders would be investigated. This mutation is quite common (40 out of 100 screened: 40%) among the healthy unrelated individuals from India with 8% being homozygous and 32% were heterozygous, the remaining 60% possessed no mutation. We also studied the inheritance pattern of one normal individual who was homozygous for this mutation in this family. One of the parents (father) was homozygous but the mother turned out to be heterozygous (characterized by three bands after Msp1 digestion) for this mutation (Figure 1 ). The nature of the mutation was further confirmed by cloning the polymerase chain reaction (PCR) amplified products into a T-tailed vector and sequencing them as described by us earlier. 10 It had been hypothesized that this untranslated region may be binding proteins that might contribute to the disease-modifying effects of this mutation. 4 In order to address this question, we generated 32 P labeled in vitro transcript (287 bases) from wildtype or mutant gene constructs (humans and monkeys) that were linearized at their 3Ј-ends. Labeled RNA and HeLa cell nuclear extracts (Promega Biotech, WI, USA) were mixed and subjected to UV cross-linking using standard procedures. We had earlier reported novel GG to AA mutation in the SDF-1 gene in monkeys besides other species specific-polymorphisms. 10 The cross-linked pro- Figure 1 Genomic DNA was isolated from the peripheral blood from the same family members (M, mother; F, father; S, son) and subjected to PCR using specific primers as described by us earlier. 5 As expected all the three samples amplified 287 base pairs specific for SDF-1 RNA (left three lanes). When 1/10th of the PCR product was subjected to Msp1 digestion, distinct restriction fragment pattern allowed us to genotype an individual. It turned out that the mother was heterozygous (three DNA band pattern) for the mutation and both father and son possessed homozygous mutation (single undigested DNA band). DNA molecular weight marker was used for sizing purpose (PCR marker, Promega, consists of the following sizes: 750, 500, 300, 150, and 50 bp).
ducts were analyzed by gel electrophoresis and the results are shown in Figure 2 . Baboon monkey (Papio anubis) showed four distinct protein bands ( Figure 2 , lane 2) whereas the person who was homozygous for the G to A mutation showed only three distinct protein bands under identical experimental conditions (lane 4), two of which matched the electrophoretic mobility of proteins Figure 2 The 32 P labeled probe (287 bp) from either monkey or human clone (harboring homozygous mutation) 5 were prepared by in vitro transcription of the linearized plasmid DNAs as described by us earlier. 11 HeLa nuclear cell extract (Promega Biotech) was used to carry out gel shift analysis using the cross-linking method according to the procedure described earlier.
12 Lane 1 shows free probe (monkey) and after UV cross-linking, it showed at least four protein bands (lane 2). Lane 3 shows the free probe (human) and after UV cross-linking it showed at least three protein bands.
Genes and Immunity observed in the monkey. Lanes 1 and 3 show the free probes generated from monkey and humans respectively. They were generated by carrying out in vitro transcription in the presence of labeled uridine-triphosphate according to the earlier described procedure. 11 Normal heterozygous or wild-type individuals also showed similar pattern of binding as observed in lane 4 (data not shown). The procedure for carrying out UV cross-linking studies and electrophoretic conditions were the same as described earlier.
12 By using varying amounts of labeled RNA from individuals who were either homozygous or heterozygous with respect to G to A transition mutation, no difference in the binding affinity was observed by ourselves. Furthermore, no change in the electrophoretic mobility of the cross-linked proteins were observed among individuals with different genotypes (data not shown). In order to make our cross-linking data meaningful, we confirmed the endogenous expression of SDF-1 gene in HeLa cells by carrying out RT-PCR using specific primers (forward primer that is used for genotyping and an oligo-dT primer) (data not shown). It would be important to determine the binding pattern from human lymphocyte-extracts from the point of view of HIV-1 pathogenesis.
Thus in this study, we show for the first time a complete Mendelian inheritance of this transition (G to A) mutation in an Indian family and its high prevalence in the normal population of north India. Furthermore, this 3Ј-untranslated region shows multiple common or specific binding of proteins in humans and monkeys. The protein-binding pattern observed among wild-type, heterozygous or homozygous individuals were identical and therefore the present protein-binding data cannot explain the varying outcome of the progression of HIV/AIDS.
